Attorney Docket No.: 16869P-094700 
Client Ref. No. 340300257US1 



PATENT APPLICATION 



Control Method of Storage System, Storage System, 
and Storage Apparatus 



Inventors: Katsumi HIREZAKI 

Residence: Odawara, Japan 
Citizenship: Japan 



Koji NAGATA 

Residence: Oi, Japan 
Citizenship: Japan 

Yosuke MURAKAMI 

Residence: Oiso, Japan 
Citizenship: Japan 



Assignee: 



Hitachi, Ltd. 

6, Kanda Surugadai 4-chome 
Chiyoda-ku, Tokyo, Japan 
Incorporation: Japan 



Entity: 



Large 



TOWNSEND and TOWNSEND and CREW LLP 
Two Embarcadero Center, 8 th Floor 
San Francisco, California 94111-3834 
Tel: 650-326-2400 



Control Method of Storage System, Storage System, 
and Storage Apparatus 

CROSS-REFERENCE TO RELATED APPLICATION 

[0001] This application is related to Japanese Patent Application No. 2003-129526, 

filed on May 7, 2003, and the disclosure of that application is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

[0002] This invention relates to a method for control of a storage system, a storage 

system, and a storage apparatus. 

Description of the Related Art 

[0003] Technology for controlling a power supply of an information processing 

device and a power supply of an interlocked peripheral device that promotes the efficiency of 
both operational management of a system and automation, reduces the system's electric 
power consumption is disclosed, for example, by JP-A-2002-6998. 
[0004] In a storage system having an information processing device and a storage 

device for accepting a data input and output request from an information processing device, 
normally, the information processing device and the storage device have independent power 
switches.. When a power supply is turned on and operation of the storage system is started, 
the respective power switches which are located in the information processing device and the 
storage device must be turned on. In some systems, however, the order in which they are 
turned on is important. If turned on in the wrong order, various problems occur such that the 
storage device cannot accept the data input and output request being transmitted from the 
information processing device. If the storage system operation has to be stopped because the 
order of stopping the power is incorrect, it is of concern that data will be destroyed, file 
systems will mismatch, and other similar problems will occur. 

[0005] The present invention provides a method of controlling a storage system, the 

storage system itself, and a storage apparatus that mitigates these problems. 
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[0006] One aspect of this invention to accomplish the above-described aim is 

provision of a control method for a storage system. The system includes an information 
processing device having a first power supply which activates a function for transmitting a 
data input and output request; and a storage device connected to the information processing 
device to communicate with it. The storage device includes a second power supply that 
activates a function for accepting the data input and output request transmitted from the 
information processing device. As a result, when the second power supply is turned on and 
the storage device enters into a state where it can accept the data input and output request 
transmitted from the information processing device, the storage device transmits a power-on 
request for turning on the first power supply to the information processing device. 
[0007] The invention also provides method of controlling a storage system that 

includes an information processing device having a first power supply that activates a 
function for transmitting a data input and output request. The storage device is connected to 
the information processing device to be able to communicate with it, and the storage device 
includes a second power supply that activates a function for accepting the data input and 
output request transmitted from the information processing device. When the storage device 
accepts a stop instruction of the second power supply, the storage device also transmits a 
power-stop request for stopping the first power supply to the information processing device. 
[0008] Typically, the information processing device, for example, can be a personal 

computer, a work station, a mainframe computer, etc. The storage device, for example, can 
include a disk array device, a semiconductor storage device, or other well known apparatus. 
In one embodiment, the information processing device and the storage device, for example, 
include a storage area network (SAN), a Local Area Network (LAN), etc., and are connected 
to communicate with each other. An instruction for stopping the second power supply that 
the storage device accepts is executed when a user or an operator turns off the power supply 
of the storage device. 

[0009] As described above, in this storage system, when the power supply of the 

storage device is turned on, the storage device enters a state where it can accept the data input 
and output requests transmitted from the information processing device. After that, the 
power supply of the information processing device is turned on enabling control of the power 
supply of the storage device and the power supply of the information processing device in an 
interlocked manner. When the storage device accepts the stop instruction, the power supply 
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of the information processing device is stopped, and then the power supply of the storage 
device is stopped. Other problems that this application discloses and methods for solving 
them will be shown by embodiments and drawings of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] The invention, together with further advantages thereof, may be best be 

understood by reference to the following description taken in conjunction with the 
accompanying drawings in which: 

[001 1] Figure 1 is a block diagram of a hardware structure of a storage system 

relating to an embodiment of the invention; 

[0012] Figure 2 is a block diagram showing a structure of an SVP; 

[0013] Figure 3 is a diagram of an information processing system management table; 

[0014] Figure 4 is a flow chart illustrating a first system activation sequence process 

of the storage system; 

[0015] Figure 5 is a flow chart illustrating a second system activation sequence 

process of the storage system; 

[0016] Figure 6 is a diagram of an example of a screen, display on a management 

computer, for selecting a method of transmitting a power-on request to an information 
processing device; 

[0017] Figure 7 is a flow chart illustrating a third system activation sequence process 

of the storage system; and 

[0018] Figure 8 is a flow chart illustrating a system stop sequence process. 

DETAILED DESCRIPTION OF THE INVENTION 

[0019] An embodiment of this invention is described in detail below with reference to 

the drawings. 

== Example of the Entire Structure = 
<Storage System> 

[0020] Figure 1 is a block diagram showing the hardware structure of the storage 

system 600. A user device 700 is connected to storage system 600 through LAN 450, and a 
management computer 800 is connected through LAN 400. User device 700 accesses 
information processing systems #1, #2 (200) of storage system 600, and, for example, 
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consists of a personal computer, a work station, a mainframe computer. Management 
computer 800 carries out the operation and management of storage system 600, and is 
connected to two devices located therein - storage device 100 and information processing 
device 200 - through LAN 400. Management computer 800 does not have to be connected 
by communication means such as LAN 400, and may be connected by a communication 
media such as a SCSI bus (Small Computer Systems Interface), a different bus, peer to peer, 
or other connection, LAN 400 and LAN 450 may be LANs that are independent from each 
other, or may be connected in such a manner that they can communicate with each other and 
be configured by the same LAN. 

[0021] Storage system 600 is configured by including storage device 100, and 

information processing device 200. Storage system 600 operates, for example, in a system 
center, data center or the like. In addition, in Figure 1, storage system 600 has two storage 
devices 100 and two information processing devices 200, but it is not limited to this 
exemplary configuration. Storage system 600 may have one or more storage devices 100 and 
one or more information processing devices 200. 

[0022] Information processing device 200 is a computer that provides, for example, 

an automatic deposit and payment service for a bank, a home page browsing service for the 
Internet, etc. Storage device 100 functions as a device for storing data handled by 
information processing device 200. Information processing device 200 and storage device 
100 are connected through Storage Area Network (SAN) 300. SAN 300 is a network for 
connecting information processing device 200 and storage device 100 in such a manner that 
they can communicate, for example, using a fiber channel protocol. In this embodiment, 
information processing device 200 and storage device 100 are connected through Local Area 
Network (LAN) 400. LAN 400 is a network for connecting information processing device 
200 and storage device 100 in such a manner that they can communicate with a protocol such 
as TCP/IP or other protocols. 

<Information Processing Device> 

[0023] Information processing device 200 is, for example, a personal computer, a 

work station, a mainframe computer, or the like. As shown in Figure 1 , information 
processing device 200 has a processor 210, a memory (e.g., ROM, RAM) 220, LAN 
interfaces 230, 235, a fiber channel interface 240, a host interface (SVP) 250, a bus 260, and 
a power supply unit 270. Processor 210 of information processing device 200 controls the 
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information processing device 200, and effects various functions, typically by executing a 
program stored in memory 220. 

[0024] The LAN interface 230 implements communication with storage device 100 

and management computer 800. In addition, the LAN interface 235 carries out 
communication with user device 700. LAN interfaces 230, 235 are, for example, Network 
Interface Cards (NICs), and one connects information processing device 200 to LAN 400 and 
450. 

[0025] Fiber channel interface 240 is an interface carrying out communication with 

storage device 100. Fiber channel interface 240, for example, may be provided as a Host Bus 
Adaptor (HBA), and connects information processing device 200 to SAN 300. Thus , it is 
possible for information processing device 200 to transmit and receive data input and output 
commands to and from storage device 100. Communication carried out through SAN 300 
between information processing device 200 and storage device 100 is generally carried out in 
accordance with the fiber channel protocol. A data access request of a block unit, for 
example, is transmitted from information processing device 200 to storage device 100 in 
accordance with the fiber channel protocol. 

[0026] Information processing device 200 and storage device 100 may be connected 

through LAN 400, or may be directly connected. If they are connected through LAN 400, 
communication between them is carried out in accordance with, for example, a TCP/IP 
protocol. In this case, a data access request with designation of a file name is transmitted 
from information processing device 200 to storage device 100. 

[0027] If information processing device 200 and storage device 100 are directly 

connected, communication between them may use a communication protocol such as 
FICON® (Fiber Connection) , ESCON® (Enterprise System Connection, ACONARC® 
(Advanced Connection Architecture, FIB ARC® (Fiber Connection Architecture) or other 
technologies. A block access request is transmitted from information processing device 200 
to storage device 100 in accordance with the communication protocol. Bus 260 connects 
processor 210, memory 220, LAN interface 230, fiber channel interface 240 and SVP 250 in 
a manner such that they can communicate with each other. 

[0028] Power supply unit 270 has a power supply that activates a function for 

transmitting the data input and output request in information processing device 200, a switch 
used by an operator to turn on power. Power supply unit 270, for example, can be an AC/DC 
power supply. Power supply unit 270 is connected to SVP 250 through a power supply 
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control line 280. Power supply unit 270 supplies power to boards and units such as processor 
210, LAN interfaces 230, 235, fiber channel interface 240, and SVP 250, as the result of a 
power-on request transmitted from SVP 250. In addition, power supply unit 270 cuts off 
power, which is supplied through a power supply line 290 to boards and units such as the 
processor 210, the LAN interfaces 230, 235, the fiber channel interface 240, and 250 on 
receipt of a power-stop request transmitted from SVP 250. 

[0029] SVP 250,for example, comprises a processor, a memory and other 

conventional components. When SVP 250 is a computer, it may be designed as built into 
information processing device 200, or it may be externally located. SVP 250 is connected to 
storage device 100 through LAN 400. Further, SVP 250 is connected to power supply unit 
270 through power supply control line 280. SVP 250 includes a function for transmitting the 
power-on request to power supply unit 270 when the power-on request for turning on the 
power of the information processing device 200 is received from storage device 100. SVP 

250 also transmits the power-stop request to power supply unit 270 once the power-stop 
request for stopping power of the information processing device 200 is received from the 
storage device. 

[0030] Figure 2 is a block diagram showing an exemplary structure of SVP 250 in the 

embodiment. In Figure 2, SVP 250 has a receiving part 251, a transmitting part 252, and a 
detecting part 253. Receiving part 251 of SVP 250 has a function for receiving the power- 
on/power-stop requests from storage device 100 through LAN 400. In addition, receiving 
part 251 has a function for receiving information from processor 210 that activation of a 
function for transmitting the data input and output request in the information processing 
device has become possible. 

[003 1] Transmitting part 252 of SVP 250 has a function for transmitting the power- 

on/power-stop requests to power supply unit 270 through power supply control line 280. 
[0032] Detecting part 253 of SVP 250 has a function for detecting that receiving part 

251 received information from processor 210 that it has become possible to activate a 
function for transmitting the data input and output request in the information processing 
device. Detecting part 253 also has a function for detecting that the power of information 
processing device 200 was stopped. 

[0033] Transmitting part 252 reports to storage device 100 through LAN 400 that 

power was turned on, when detecting part 253 detects that receiving part 251 received 
information from processor 210 that the function for transmitting the data input and output 
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request in information processing device 200 can be activated. In addition, receiving part 252 
reports to storage device 100 through LAN 400 that power was stopped when detecting part 
253 detects that the power of the information processing device was turned off. 

<Storage Device> 

[0034] Storage device 100 is, for example, a disk array device, a semiconductor 

storage device, or other storage. In one embodiment, storage device 100 controls disk drive 
1 80 in accordance with a command received from information processing device 200. For 
example, on receiving the input and output request of data transmitted from information 
processing device 200, input and output processing of data stored on disk drive 180 is carried 
out. The data is stored in a logic volume which is a storage area logically defined in a 
physical storage area on disk drive 180 of storage device 100 . Various commands for 
managing storage device 100 are passed back and forth between that device and information 
processing device 200. Storage device 100 includes a processor 1 10, a memory (e.g., a 
shared memory, a cache memory or the like) 120, a fiber channel interface 130, a LAN 
interface 140, a device interface 150, a bus 160, a disk drive group 170, a power supply unit 
190 and so on. Processor 1 10 of storage device 100 controls storage device 100, and effects 
various functions by executing a program stored in memory 120. 
[0035] Fiber channel interface 130 enables communication with information 

processing device 200. Fiber channel interface 240 is, for example, HBA, and connects 
storage device 100 to SAN 300, thereby making it possible for storage device 100 to transmit 
and receive data input and output commands, as well as other data, to and from information 
processing device 200. 

[0036] Bus 160 mutually connects the processor 110, memory 120, fiber channel 

interface 130, LAN interface 140, and device interface 150. Transmission and reception of 
data and commands among processor 110, memory 120, fiber channel interface 130, LAN 
interface 140, and device interface 150 are carried out through bus 160. 
[0037] LAN interface 140 provides for communication between storage device 100 

and management computer 800. LAN interface 140 is, for example, a NIC which connects 
storage device 100 to information processing device 200, and management computer 800, 
thereby making it possible for storage device 100 to transmit the power-on/power-stop 
requests to SVP 250 of information processing device 200 through LAN 400. In addition, 
transmission of the power-stop request may be carried out through LAN interface 230 of 
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information processing device 200 and LAN 400, or may be carried out through fiber channel 
interface 240 of information processing device 200 and SAN 300. 

[0038] Device interface 150 is for communication with disk drive 180, making it 

possible to read and write data in disk drive 180. Power supply unit 190 activates a function 
for accepting the data input and output request transmitted from information processing 
device 200, a switch by which an operator turns on the power, and other standard features. 
Power supply unit 190 may be , for example, an AC/DC power supply. 
[0039] Power supply unit 190 supplies power through a power supply line 195 to 

boards and units such as processor 1 10, fiber channel interface 130, LAN interface 140, 
device interface 150, and disk drive 180 when it is detected that power was turned on by an 
operator. Power supply unit 190 also cuts off power supplied through power supply line 195 
to boards and units such as processor 110, fiber channel interface 130, LAN interface 140, 
device interface 150, and disk drive 180 when a power-stop instruction from an operator is 
accepted. Power supply unit 190 includes a communication interface 191 for connecting to 
the power supply unit 190 of another storage device 100. Communication interfaces 191 are 
connected through LAN 500, while communication interface 191 is a LAN board, for 
example, which preferably includes Wake on LAN capability. 

[0040] Power supply unit 190 transmits the power-on request to power supply unit 

190 of another storage device 100 through LAN when it is detected that power was turned on 
by an operator. Power supply unit 190 also transmits the power-stop request to power supply 
unit 190 of another storage device 100 through LAN 500 when a power stop instruction from 
an operator is accepted.. In addition, the system may be designed so that a specific storage 
device 100 transmits the power-on request to another storage device 100 through LAN 400. 
[0041] When the power-on request is received, power supply unit 190 has a function 

for supplying power through a power supply line 195 to boards and units such as processor 
1 10, fiber channel interface 130, LAN interface 140, device interface 150, and disk drive 180. 
It also enables initiating system activation sequence processing as will be described later. 
Power supply unit 190, once the power stop request is received, also has a function for 
initiating a system stop sequence processing, as also described below. 
[0042] As described, by placing the communication interface 191 in power supply 

unit 190, it is possible to have such processing carried out that if an operator simply turns on 
the power of a specific storage device 100, the power of another storage device 100 is turned 
on. In addition, it is possible to have such processing carried out so that if an operator simply 
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gives a power-stop instruction to a specific storage device 100, another storage device 
initiates the system sequence processing. 

[0043] Storage device 100 has a function for transmitting the power-on request to 

SVP 250 of information processing device 200 through LAN 400, when the storage device 
power is turned on by an operator and storage device 100 enters into a state where it can 
accept the data input and output request transmitted from information processing device 200. 
Transmission of this power-on request may be carried out after storage device 100 enters a 
state where it can accept the data input and output request being transmitted from information 
processing device 200, or may be carried out right before it enters such a state. 
[0044] Information processing device 200, which transmits the power-on request, 

may be the information processing device 200 that was registered in advance by an operator, 
or may be some or all of the information processing devices 200 that are connected through 
LAN 400. The information processing device 200 that was registered in storage device 100 
can be set by an activity that an operator uses to operate management computer 800. In 
addition, the invention may be designed so that storage device 100 transmits the power-on 
request to an IP address of information processing device 200 with reference to an 
information processing device management table that was stored in memory 120 and disk 
drive 180 of storage device 100 by system activation sequence processing 2, which will be 
described later. 

[0045] Figure 3 shows one example of the information processing device 

management table. In column three of the table, a symbol (e.g., [O] or [X]) indicates whether 
there was a power on report. Likewise, in column four, a symbol (e.g., [O] or [X]) indicates 
whether there was a power-stop report . 

[0046] Storage device 100 also has a function for transmitting the power-stop request 

for stopping the power of information processing device 200. The stop power request is sent 
directly to information processing device 200 after the power-stop instruction is received by 
storage device 100 from an operator. The information processing device 200 that transmits 
this power-stop request may be the information processing device 200 that was registered in 
advance by an operator, or may be the information processing device 200 to which an LP 
address stored in the information processing device management table is given. 

<Disk Drive> 

[0047] A disk drive may be configured through the use of a Redundant Array of 

Independent Disks (RAID) with a plurality of disk drives 180. Therefore, it is possible to 
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provide a logic volume, which is provided to information processing device 200 with the 
plurality of disk drives 1 80, which are managed by a RAID. The disk drive 1 80 may be any 
of a variety, such as a hard disk device, a flexible disk device, a semiconductor storage 
device, or other known technology. Device interface 150 and disk drive 180 may be directly 
connected as shown in Figure 1 or may be connected through a network. 

<Management Computer> 

[0048] Management computer 800 is for repairing and maintaining storage device 

100 and information processing device 200, which are connected by LAN 400. The 
management computer is, for example, a personal computer, a work station, a mainframe 
computer, or the like. Management computer 800 has a processor and a memory. The 
processor of management computer 800 controls of the management computer and effects 
various functions by executing a program stored in memory. Using an activity by which an 
operator controls management computer 800, it is possible to carry out, for example, setting 
of a structure of the disk drive, management and setting of the logic volume (capacity 
management and capacity expansion/reduction), assignment of information processing 
device 200, setting of a cluster of storage device 100, setting of information processing 
device 200, setting of storage device 100, which information processing device 200 can 
access, etc, As for setting of the structure of the disk drive, it is possible to carry out, for 
example, expansion and reduction of the disk drive, changing the RAID structure (e.g., 
change from RAID 1 to RAID5), and so on. Furthermore, from management computer 800, it 
is possible to confirm the operation state of storage device 100, specifying a failure site, and 
provide other control. These settings are made by an operator through the use of Web pages 
as a user interface, the Web pages being provided through a Web server operated by 
management computer 800. Management computer 800 may be built into storage device 100 
or may be externally located. 

[0049] There is no requirement for communication between storage device 100 and 

management computer 800 to be carried out by LAN 400, but they may be connected through 
a standard SCSI communication line, a bus line, a peer-to-peer configuration, or the like. 
Management computer 800 may be a computer that exclusively carries out repair and 
maintenance of storage device 100 and disk drive 180, or may be a widely used computer to 
which a repair and maintenance function was added. 

= System Activation Sequence Processing = 
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[0050] Storage system 600 of the embodiment includes, as described above, 

information processing device 200 having a power supply that activates the function for 
transmitting the data input and output request; and storage device 100, which is connected to 
information processing device 200 through LAN 400 and SAN 300 in such a manner that the 
two devices can communicate with each other. The storage device includes a power supply 
that accepts the data input and output request transmitted from information processing device 
200. In storage system 600 of the embodiment, when it is detected that power supply of the 
storage device 100 has been turned on by an operator, the system activation sequence 
processing is initiated. Through this processing, when storage device 100 enters a state 
where it can accept the data input and output request from information processing device 200, 
storage device 100 carries out an operation for transmitting the power-on request to 
information processing device 200. 

[0051] In this way, it becomes possible to control the power supply of an information 

processing device 200 and the power supply of a peripheral device 100 so that they are 
interlocked. Moreover, since the power supply of information processing device 200 is to be 
turned on, after activating a program that initiates the function for accepting the data input 
and output request in storage device 100, problems such as glitch where the storage device 
cannot accept the data input and output request being transmitted from the information 
processing device are prevented. Next, the system activation sequence processing of storage 
system 600 is described. 

<System Activation Sequence Processing 1> 

[0052] Figure 4 is a flow chart explaining the system activation sequence processing 

of storage system 600. As shown in this flow chart, when storage device #1 (100) detects 
that power was turned on (Power ON) by a user, the system activation sequence processing is 
initiated. When power supply unit 190 of the storage device #1 (100), detects that power was 
turned on, supplies power to processor 110, fiber channel interface 130, LAN interface 140, 
and device interface 150 through power supply line 195, and transmits the power-on request 
to power supply unit 190 of the storage device #2 (100) (S401) (see Figure 1). 
[0053] When power supply unit 190 of storage device #2 (100) receives the power-on 

request, power supply unit 190 turns the power on (Power ON; S402), and supplies power to 
processor 110, fiber channel interface 130, LAN interface 140, and device interface 150 
through power supply line 195. When power is supplied to processor 1 10 of storage device 
100, a program is activated that initiates the function for accepting the data input and output 
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request stored in memory 120, and disk drive 180, it enters into a state where it can accept the 
data input and output request being transmitted from information processing device 200. 
[0054] Although it was previously described that power supply unit 190 of storage 

device #1(100) transmits the power-on request to power supply unit 190 of storage device #2 
(100) and turns on the power of storage device #2(100), the invention may be configured so 
that an operator turns on the power of storage device #2 (100). 

[0055] Next, storage device #1(100) inquires of storage device #2 (100) whether 

power was turned on (S403). As an alternative, storage device #2 (100), when it can accept 
the data input and output request being transmitted from the information processing device 
200, sends storage device #1(100) a report that power was turned on (S404). 
[0056] Storage device #1 (100), when the report that power was turned on from the 

storage device #2 (100) is received, carries out the power-on request to information 
processing device 200 (S405, S406). For example, storage device #1 (100) prepares an 
activation use special packet (Power-On Request) for having the power of information 
processing device 200 turned on, and transmits it to SVP 250 of information processing 
devices #1, #2 (200), which were registered in advance by an operator through LAN 400. In 
addition, in this embodiment, since SVP 250 makes the power-on request from storage 
device 100 possible to receive, there is a slight current flowing through SVP 250. 
[0057] When the receiving part 251 of SVP 250 receives the activation use special 

packet from storage #1(100) through LAN 400, transmitting part 252 of SVP 250 transmits 
the power-on request to turn on the power in power supply unit 270 of information 
processing device 200 through power supply control line 280. Power supply unit 270, having 
received the power-on request, turns on the power, and supplies power to each board and 
unit through power supply line 290. Processor 210, with power supplied thereto, activates a 
program that initiates the function for transmitting the data input and output request. 
[0058] Once processor 210 has confirmed that it is in a state where the data input and 

output request transmitted from information processing device 200 can be sent, the processor 
notifies SVP 250 of that information. When detecting part 253 of SVP 250 determines that 
power was turned on, detecting part 253 sends that information to storage device #1(100) 
through LAN 400 (Power-On Report) (S407, S408). In addition, , it is described above that, 
after storage device #1(100) transmitted the activation use special packet to information 
processing devices #1, #2 (200), storage device #1 (100) waited for the power-on report from 
information processing devices #1, #2(200), but the invention may be designed so that after 
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storage device #1(100) transmits the activation use special packet to information processing 
devices #1, #2 (200), it queries information processing devices #1, #2 (200) periodically at 
determined intervals regarding whether the program was activated that initiates the function 
for transmitting the data input and output request. 

[0059] Once storage device #1(100) confirms that it received the reports that power 

was turned on from all information processing devices 200 to which the power-on request 
was transmitted (S409), storage device #1 (100) has the system activation sequence 
processing terminated. In addition, the invention may be designed so that information (e.g., 
IP address, etc.) of the storage device 100 that information processing device 200 can access 
is transmitted together with the activation use special packet that the storage device 
transmits. In this way, a complicated operation is eliminated that an operator controlling 
management computer 800 would have to set and register in advance for storage device 100 
in conjunction with each information processing device 200 that might access each 
information processing device 200. 

[0060] Storage device #1(100, after transmitting the activation use special packet, 

cannot receive the power-on report from SVP 250 of information processing device 200, even 
if a given period of time has passed. Storage device #1 (100) transmits a special packet to 
SVP 250 to have the power to information processing device 200 cut off (Power-off request) 

(5410) . In addition, in this case, the system may be designed so that the storage device #1 
(100) cuts off its communication connection with information processing device 200. An 
alternative design is to transmit a reset use special packet for re-activating information 
processing device 200 (Reset Request), without immediately transmitting the special packet 
for having power cut off. 

[0061] Storage device #1 (100), after transmitting to SVP 250 of information 

processing device 200 the special packet for having power cut off (S410), reports to 
information processing device 200, which is properly activated, user device 700, management 
computer 800, and so on, that a glitch has occurred in information processing device 200 

(541 1) . With this report, a user, an operator can know there is some sort of problem in 
information processing device 200. 

<System Activation Sequence Processing 2> 

[0062] Figure 5 shows a flow chart explaining the system activation sequence 

processing of storage system 600 relating to another embodiment. In addition, since (S500) 
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to (S504) in Figure 5 carry out the same operations as (S400) to (S404) in Figure 4, those 
explanations are omitted here. 

[0063] The storage device #1(100), when it receives notification that power was 

turned on from storage device #2(100), transmits to SVP 250 the activation use special packet 
for turning on power (Power-On Request) for all information processing devices 200, 
broadcasting it through LAN 400 (S505, S506). In addition, in this embodiment, in order for 
SVP 250 to receive the power-on request from storage device 100, there is a slight current 
flowing through SVP 250. 

[0064] When the receiving part 251 of each SVP 250 receives the activation use 

special packet from storage device #1(100) through LAN 400, a determination is made 
whether the special packet was transmitted from storage device 100 and was registered in 
advance by an operator. The registration of storage device 100 can be carried out by an 
activity that an operator uses to control the management computer 800 and to set storage 
device 100 so that information processing device 200 can access the storage device. 
[0065] If the activation use special packet is one that was transmitted from registered 

storage device 100, transmitting part 252 of SVP 250 transmits the power-on request to 
power supply unit 270 through power supply control line 280. Power supply unit 270, on 
receiving the power-on request, turns on the power, and supplies the power to each board and 
unit through power supply line 290. Once power is supplied, processor 210 activates the 
program that initiates the function for transmitting the data input and output request . 
[0066] Processor 210 enters a state where it can transmit the data input and output 

request transmitted from information processing device 200, and notifies SVP 250 of that 
information. When detecting part 253 of SVP 250 receives this information, transmitting part 
252 notifies storage devices #1, #2(100) through SAN 300 of data containing an IP address, 
which is a network address given to information processing device (S507, S508). 
[0067] When storage devices #1, #2 (100) receive data containing an IP address from 

transmitting part 252 of information processing device 200, they store the IP address in 
information processing device management table (S509, S510). In this way, it is a 
complicated operation a complicated operation is eliminated that an operator the 
management computer 800 to set and register in advance information processing device 200 
which gives access permission to storage device 100 with respect to each storage device 
100. In addition, the next time the storage device 100 transmits the power-on request and the 
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power-stop request, the information processing for devices 200 has been eliminated and it is 
possible to prevent an increase of traffic in the network. 

[0068] When storage device 100 registers the IP address and so on that was given to 

information processing device 200 in information processing device management table 
(S509, S510), the system activation sequence processing is completed. 
[0069] In addition, the invention may be designed so that an operator can select 

which processing should be carried out from the above-described system activation sequence 
processing 1 and 2. This selection can be carried out by, for example, by having a display of 
management computer 800 on display a screen as shown in Figure 6. As above, by making 
an arrangement to select "BROADCAST POWER-ON REQUEST TO ALL 
INFORMATION PROCESSING DEVICES" and "TRANSMIT POWER-ON REQUEST 
TO REGISTERED INFORMATION PROCESSING DEVICE", according to need, it is 
possible to have storage device 100 obtain an IP address of the information processing device 
200 that can access storage device 100. It is also possible to prevent an increase of traffic in 
the network, which occurs when storage device 100 broadcasts the power-on request to all of 
the information processing devices 200. 

<System Activation Sequence Processing 3> 

[0070] Figure 7 is a flow chart explaining the system activation sequence processing 

of storage system 600 relating to another embodiment. In addition, since (S700) to (S704) in 
Figure 7 carry out the same operations as (S400) to (S404) in Figure 4, that explanation will 
be omitted here. 

[0071] Through the previously described activation sequence processing 2, the 

activation uses a special packet for having power turned on is transmitted to SVP 250 of 
information processing devices #1, #2 (200) to which IP addresses stored in the information 
processing device management table through LAN 400 (S705, S706) are addressed. In 
addition, in this embodiment, for SVP 250 to receive the power-on request from the storage 
device 100, there is a slight current is flowing through SVP 250. 

[0072] When receiving part 25 1 of each SVP 250 receives the activation use special 

packet from storage #1(100) through LAN 400, transmitting part 252 of SVP 250 transmits 
the power-on request to power supply unit 270 through power supply control line 280. Once 
the power-on request is received, power supply unit 270, turns on the power and supplies 
power to each board and unit through power supply line 290. With power supplied thereto, 
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processor 210 activates a program that initiates the function for transmitting the data input 
and output request. 

[0073] Processor 210 confirms it is in a state where it can receive the data input and 

output request transmitted from information processing device 200 and send that information 
to SVP 250. When detecting part 253 of SVP 250 receives the information, detecting part 
253 sends data containing an EP address to storage device #1(100) through SAN 300 (S707, 
S708). 

[0074] Storage device #1(100) receives the data containing the IP address from 

transmitting part 252 of information processing device 200 and stores the notification in the 
activation completion column of the information processing device management table. In 
addition, in this embodiment , after transmitting the activation use special packet to 
information processing devices #1, #2(200), storage device #1(100) is described as waiting 
for the data containing the IP address from information processing devices #1, #2(200), but it 
may be designed so that, after transmission of the activation use special packet to information 
processing devices #1, #2(200), storage device #1(100) queries information processing 
devices #1, #2(200) periodically or at set intervals regarding whether the program that has 
the function for transmitting the data input and output request was activated. 
[0075] Once storage device #1(100) confirms receipt of the data containing the IP 

address from all of the information processing devices 200 to which the power-on request 
was transmitted (Activation Confirmation; S709), the storage device ends the system 
activation sequence processing. 

[0076] If storage device #1(100), after transmitting the activation use special packet, 

could not receive the data containing the IP address from SVP 250 of information processing 
device 200, even after a given period of time passed, the storage device then transmits to 
SVP 250 of information processing device 200 a special packet to cut off the power of 
information processing device 200 (S710). When receiving part 25 1 of SVP 250 of 
information processing device 200 receives the special packet for cutting off the power, 
transmitting part 252 of SVP 250 transmits the special packet cutting off the power (Power- 
off request) to power supply unit 270. When the request is received, power supply unit 270 
carries out processing for cutting off the supply of power. 

[0077] Alternatively, the invention may be designed so that in a case storage devices 

#1, #2 (100), after transmitting the activation use special packet, could not receive the data 
containing the IP address from information processing device 200 even after a given period 
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of time, storage device #1(100) can cut off a communication connection with information 
processing device 200. In a case where it has been determined that the power-on function of 
information processing device 200 has failed, the system may be designed so that storage 
device #1 (100) does not transmit the special packet to cut off power immediately, but 
transmits a reset use special packet to have information processing device 200 re-activated 
(Reset Request). 

[0078] After transmitting the special packet for having power cut off to SVP 250 of 

information processing device 200 (S710), storage device #1 (100) reports to an information 
processing device 200 that is properly activated, user device 700, management computer 800, 
and so on, that there a glitch has occurred in information processing device 200 (S71 1). This 
report informs a user that a problem exists in information processing device 200. 

= System Stop Sequence Processing = 

[0079] Storage system 600 of this embodiment includes an information processing 

device 200, which has a power supply with a function for transmitting a data input and 
output request, and a storage device 100 connected to information processing device 200 in 
such a manner that the two devices communicate with each other and having a power supply 
that has a function for accepting the data input and output request transmitted from 
information processing device 200. In the storage system 600 of the embodiment, when 
storage device 100 accepts a power-stop instruction from an operator, a system stop sequence 
processing is initiated. An operation is carried out by this processing for transmitting the 
power-stop request to turn off the power supply of information processing device 200. 
[0080] Through this processing system, because the power supply of information 

processing device 200 is stopped and then the power supply of the storage device 100 is 
stopped, it becomes possible to control the power supply of storage device 100 and the power 
supply of information processing device 200 in such a manner that they are interlocked with 
each other. As a result, it becomes possible to prevent destruction of data, mismatch of file 
systems, and the like, which occur due to making a mistake in the order of power-stop 
commands. Next, the system stop sequence processing for storage system 600 will be 
described. 

[0081] Figure 8 is a flow chart explaining the system stop sequence processing of 

storage system 600 relating to this embodiment. When storage device #1 (100) accepts a 
power-stop instruction of an operator, the system stop sequence processing of storage system 
600 is initiated. When power supply unit 190 of storage device #1 (100) accepts the power- 
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stop instruction of an operator, the power-stop request is transmitted to power supply unit 190 
of storage device #2(100)(S800). When power supply unit 190 of storage device #2(100) 
receives the power-stop request, storage device #2(100) also initiates system stop sequence 
processing. Alternatively, the invention may be designed so that the power-stop instruction is 
applied to all of the storage devices (which correspond to storage devices #1, #2 in this 
embodiment) 100 by an operator. 

[0082] When the system stop sequence processing is initiated, storage device #1, 

#2(100) transmits a stop use special packet (Power-Stop Request) to SVP 250 of information 
processing devices #1, #2(200) through LAN 400. Information processing device 200, which 
transmits the power-stop request, may be an information processing device stored in the 
information processing device management table, or an information processing device 
registered in advance by an operator[0083] When receiving part 251 of SVP 250 receives 
the stop use special packet from storage devices #1, #2(100) through LAN 400, SVP 250 
confirms the stop use special packet and requests a shut-down instruction from processor 210. 
In this way, processor 110 carries out a set of processing steps for completing a program such 
as an operating system or an application running in information processing device 200 or the 
like. 

[0084] Before completing the shut down of the operating system, or at the time of 

shutting down, processor 210 send a shut-down completion report to SVP 250. When SVP 
250 receives this report, transmitting part 252 of SVP 250 transmits a power-stop request to 
power supply unit 270. Power supply unit 270 receives the power-stop request and cuts off 
power to information processing device 200 (S805, S806). 

[0085] When detecting part 253 of SVP 250 detects that power to information 

processing device 200 has stopped, reports the power stoppage to storage devices #1, #2(100) 
through LAN 400 (S807-S810). The report that power was stopped may be when the shut- 
down completion report from processor 210 was transmitted. The invention may also be 
designed so that after the storage devices #1, #2(100) transmit the stop use special packet, 
they query information processing device 200, periodically or at predetermined intervals, 
about where the stop use special packet was transmitted and whether power was stopped. 
[0086] When confirmation that power was stopped has been received from all of the 

information processing devices 200 to which the power-stop request was transmitted (S81 1, 
S812), storage devices #1, #2(100), carry out processing for stopping power. More 
specifically, processor 110 carries out a set of processing steps to complete a program such as 
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an operating system running in storage devices #1, #2(100), and so on, or to complete 
processing for an application running in the storage devices #1, #2 (100). Then processor 
110 cuts off power that power unit 190 of storage devices #1, #2 (100) supplies to each 
board and unit (S813, S814), and storage devices #1, #2 (100) complete the system stop 
sequence processing. 

[0087] If storage devices #1, #2 (100) transmit the stop use special packet but cannot 

receive notification from SVP 250 of the information processing device 200 that power was 
stopped, even after a given period, storage device #1(100) transmits the special packet for 
cutting off the power supply of information processing device 200 (Power-off request) to 
SVP 250 (S815). In this case, the invention may be designed so that storage device #1(100) 
cuts off its communication connection with information processing device 200. 
[0088] After transmitting the special packet for cutting off the power supply to SVP 

250 of information processing device 200 (S815), storage device #1(100), reports to user 
device 700, management computer 800, and so on, that a glitch has occurred in information 
processing device 200 (S816). This report informs a user that there some sort of problem 
exists in the information processing device. 

[0089] As above, the embodiments were described, but the above-described 

embodiments are ones for facilitating understanding of the invention, and are not ones for 
interpreting the invention in a limited manner. The invention can be modified and improved 
without deviating from its keystone, and equivalents thereof are contained in the invention. 



19 



